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CO2 TRANSPORT
FOR COMMERCIAL SCALE CCS SYSTEMS

1) The Evolving Framework for CO2 Pipeline Systems

2) Pipeline CO2 Specifications 

3) Existing Transportation (Pipeline) Models

4) The Future Challenge – Examples of Networks

5) Point-to-Point, Ownership and Open Access Issues 

6) Facilitating the Pipelines – Government/Quasi Government 
and Commercial Facilitators
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THE EVOLVING FRAMEWORK
for CO2 Pipeline Systems

Type I Special, Single Use Pipelines 
(Case-by-case Specifications for 
Carried Fluid Composition)

Type II The North American Network i.e., 
Multiple Source and User Lines 
(Strict Specified CO2 Composition)

Type III Hybrid Lines (Relaxed but 
Controlled CO2 Composition)
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TYPE I
SPECIAL, SINGLE USE “CO2” PIPELINES

• Does Not Attempt to Commoditize CO2

• Minimizes Processing Cost of CO2

• Specification of Carrier (Injectate) Fluid Could 
Vary Widely

• Would Most Often be a Short Run Pipeline 
Connecting Single Source to Single Sinks or 
Sink Clusters 

• Common Source-to-Sink Ownership
No Current (High Volume) Operational Models for Type I CO2 Pipelines
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Current CO2 Pipeline Systems
(Emphasized Herein)

i.e., Commodity CO2 Lines

Types II and III
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Type II 
MULTIPLE SOURCE AND USER LINES (HIGH 
VALUE AND SPECIFIED CO2 COMPOSITION)

• Designed to Connect Multiple Sources with 
Multiple Sinks

• Strict Specifications for CO2

• Multiple Pipeline Interconnects
• Several Pipeline Models Exist Today that 

can/will Interconnect to Future Lines (Perhaps 
Evolving to a North American CO2 Pipeline 
Network)
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Type III
HYBRID CO2 PIPELINES

• Can Include Multiple Sources and Multiple Sinks
• Locally Sink-Defined Specifications for CO2

• Commodity Pipeline (Lower Value Carrier Fluid)
– e.g., High H2S, High N2 (ECBM)

• Shorter Run Pipelines
• Possible Special Operational Safety Issues 

– e.g., High H2S Concentrations



EXISTING TRANSPORTATION MODELS



SIXTH ANNUAL CONFERENCE ON
Carbon Capture & Sequestration

CO2 PIPELINE SPECIFICATIONS 
EXAMPLE 1 (Type II)

*  Personal Communications
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CO2 PIPELINE SPECIFICATIONS 
EXAMPLE 2 (Type II)

*

*  Personal Communications
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CO2 PIPELINE SPECIFICATIONS 
EXAMPLE 3 (Type III)

*

*  Ref: http://www.apgtf-uk.com/15Jan03/pdf/09%20RILEY%20Transport%2015Jan03.pdf
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SUMMARY OF CO2 PIPELINE 
SPECIFICATIONS

* * *

II II III
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CONTAMINANT ISSUES
Affecting CO2 Commodity Value

Pipeline Corrosion (Water and Oxygen) 

Safety (e.g., H2S)

Dense (Critical) Phase Degradation

Reservoir Microbial Activity (e.g., Oxygen)

Oil Miscibility (Methane and Nitrogen)

Enhanced Gas Recovery

Others?
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EXAMPLE NETWORKS
(EXISTING)
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EXAMPLE NETWORKS
(PLANNED)



SIXTH ANNUAL CONFERENCE ON
Carbon Capture & Sequestration

Kinder 
Morgan’s 
Proposed 
Sasquatch

CO2 Pipeline;
Alberta, 
Canada 

Re: KM Personal Communication - 2007

Map Here
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Illinois Example

• 180 mile pipeline
• 365 MMscf/d (7.7 

million tonnes/yr) 
designed pipeline 
from a “CO2 EOR” 
perspective

• Medium pressure 
(2,300 psig) 18-inch 
pipe, cost estimate is 
$779,444/mile

• $144 million installed
Ref: Illinois Geological Survey - 2007
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Ownership, Point-to-Point, 
and Open Access Issues 
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INDIVIDUAL or COMMON 
OWNERSHIP

COMMON TARIFFs
FOR EACH 
TRANSPORTER

CAPACITIES 
CONTRACTED BY 
PL OWNER(s)/ 
OPERATOR

PRIVATE 
PIPELINE, NO 
OPEN ACCESS

BRAVO AND SHEEP MTN 
MODELS (PERMIAN)
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DIVIDED OWNERSHIP (a)

A

B

C

D

SEPARATE 
TARIFFs FOR 
EACH OWNER

CAPACITIES 
CONTRACTED 
BY EACH 
OWNER

PRIVATE 
PIPELINE, NO 
OPEN ACCESS

ESTE MODEL (PERMIAN)
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DIVIDED OWNERSHIP (b)

SEPARATE 
TARIFFs FOR 
EACH OWNER

CAPACITIES 
CONTRACTED 
BY EACH 
OWNER

FOR PRIVATE 
PORTION, NO 
OPEN ACCESS

ACCOMODATION 
FOR GROWTH

FOR ‘PUBLIC’ 
PORTION, OPEN 
ACCESS

PRIVATE

PUBLIC

ALBERTA MODEL?
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FACILATORS AND ROLES
• INDUSTRY

– PAST SOURCE-TO-SINK MODELS DOMINATE
– BUT EXCEPTIONS DO EXIST
– SEPARATE PL COMPANIES AS FACILITATORS

• QUASI-GOVERNMENT
– WYOMING PIPELINE AUTHORITY MODEL

• GOVERNMENT ROLES
– CAPACITY ENHANCEMENTS (OWNERSHIP)
– ROW ASSISTANCE

• EMINENT DOMAIN
– TRANS TEXAS CORRIDOR MODEL
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LIST OF PL FACILATORS
(FOR TYPES II AND III {PARTIAL?})

• KINDER MORGAN
• TRINITY CO2

• BLUE SOURCE
• EL PASO (CIG)
• PENN WEST
• ENBRIDGE
• SEMPRA
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QUESTIONS??


